
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2016/0157170 A1 

Daoud Triki et al. 

US 2016O157170A1 

(43) Pub. Date: Jun. 2, 2016 

(54) 

(71) 

(72) 

(21) 

(22) 

(86) 

(30) 

Jul. 16, 2013 

ACCESS NETWORKSELECTION 
CONDITIONED BY CELLULAR ACCESS 
TECHNOLOGY 

Applicant: ORANGE, Paris (FR) 

Inventors: Khadija Daoud Triki, Meudon (FR); 
Antoine Mouquet, Courbevoie (FR) 

Appl. No.: 14/905,264 

PCT Fled: Jul. 15, 2014 

PCT NO.: 

S371 (c)(1), 
(2) Date: 

PCT/FR2O14/051822 

Jan. 14, 2016 

Foreign Application Priority Data 

(FR) ....................................... 1357OO2 

Publication Classification 

(51) Int. Cl. 
H04748/18 (2006.01) 
H0474.8/6 (2006.01) 

(52) U.S. Cl. 
CPC .............. H04 W48/18 (2013.01); H04 W48/16 

(2013.01) 
(57) ABSTRACT 
One embodiment relates to a method of selecting an access 
network via a mobile terminal. The mobile terminal may 
obtain, from a device for selecting access networks, at least 
one rule for selecting access networks which ranks, according 
to an order of priority, a plurality of access networks com 
prising a cellular access network using a first cellular access 
technology, a cellular access network using a second cellular 
access technology and at least one noncellular access net 
work. The terminal may detect at least one wireless noncel 
lular access network and at least one cellular access network 
to which networks the mobile terminal can attach and select 
the highest priority access network, from among the access 
networks detected, according to the at least one selecting rule 
applied as a function of the cellular access technology of the 
cellular access network detected. 
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ACCESS NETWORKSELECTION 
CONDITIONED BY CELLULAR ACCESS 

TECHNOLOGY 

GENERAL TECHNICAL FIELD 

0001. The invention relates to the field of radiocommuni 
cations and relates more particularly to selection mechanisms 
between cellular access networks and wireless non-cellular 
access networks (for example Wi-Fi) such as specified by the 
standardisation group 3GPP in the technical specifications TS 
24.302 and TS 24.312. 

PRIOR ART 

0002. When a user of a mobile communication terminal is 
Subscribed with a telecommunication operator, this telecom 
munication operator lets the user connect to a communication 
network by means of his mobile terminal, by means of taking 
out a subscription to access several types of services originat 
ing from an IP (Internet Protocol) network, such as the Inter 
net network. 
0003. This communication network typically comprises a 
cellular access network comprising a set of cellular access 
points to which the terminal connects. The cellular access 
network can be of several types (2G, 3G, 4G), each type of 
network being accessible according to several cellular access 
technologies (2G: EDGE, GPRS, 3G: UMTS, HSDPA, 
HSUPA, HSPA, HSPA+, 4G: LTE, LTE-Advanced). 
0004 To boost coverage and capacity of such a cellular 
network, the operator can provide its subscribers with an 
access network comprising wireless non-cellular access 
points of Wi-Fi or WiMAX type (“hot spot'). In this way, a 
communication network of an operator can comprise access 
points offering different standards, technologies and rates and 
is therefore heterogeneous, current mobile terminals being 
compatible with all these access points. This compatibility 
lets the mobile terminal access the communication network 
of the operator in areas where only some types of access 
points are available but also offers the terminal an access 
point offering the best service quality as a function of the 
service accessed, even within the same cell. 
0005. In the standards defined by the 3GPP group, and 
especially in the technical specifications TS 24.302 and TS 
24.312, an Access Network Discovery and Selection Func 
tion (ANDSF) is provided. On request of a mobile terminal or 
else automatically this ANDSF server provides information 
on wireless non-cellular access networks. This ANDSF 
server also provides a selection policy which can comprise a 
list of wireless non-cellular access networks prioritised rela 
tive to the 3GPP cellular access network, irrespective of the 
technology or type. 
0006. In this way, the policies provided by the ANDSF 
server discriminate non-3GPP access points from each other 
as a function of their respective rate, but do not discriminate 
different cellular access technologies from a 3GPP network. 
In fact, selection of a type or a 3GPP cellular access technol 
ogy is done at the level of the radio access network (RAN) and 
the ANDSF server is not meant to interfere with this selection. 
0007. In particular, when a mobile terminal is in coverage 
by a cellular network which can propose different cellular 
access technologies, the same selection policy will be applied 
by this mobile terminal, independently of the changes of 
cellular access technology which can affect the cell of the 
network where this terminal is found. This problem occurs 
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also when the mobile terminal, when shifting, passes under 
the coverage of another cellular network using a different 
cellular access technology. 
0008 So, in some cases it can be interesting to prioritise 
differently “non-3GPP access points relative to the “3GPP” 
network as a function of "3GPP access technologies avail 
able at a given place as these "3GPP access technologies 
offer considerably different rates. However, this is currently 
not possible. 

PRESENTATION OF THE INVENTION 

0009. The present invention rectifies the abovementioned 
disadvantages and according to a first aspect proposes a 
method for selecting an access network by means of which a 
mobile terminal accesses a communication network, com 
prising the following steps, conducted by the mobile termi 
nal: 
0010) obtaining, originating from a selection device of 
access networks, of at least one selection rule of access net 
works ranking, according to an order of priority, a plurality of 
access networks comprising a cellular access network using a 
first cellular access technology, a cellular access network 
using a second cellular access technology and at least one 
non-cellular access network; 
00.11 detecting at least one wireless non-cellular access 
network and of at least one cellular access network to which 
the mobile terminal can be attached; and 
0012 selecting the highest-priority access network, from 
the detected access networks, according to said at least one 
selection rule applied as a function of the cellular access 
technology of the detected cellular access network. 
0013 The invention lets a terminal have one or more dif 
ferentiated selection policies according to a cellular access 
technology of a cellular access network so that it can select an 
access network as a function of a cellular access technology. 
0014 So in the invention the selection policies are no 
longer based solely on location of the terminal in the network, 
as is currently the case and can be adapted according to the 
cellular access technology which the terminal can use in its 
current position. 
0015. Also, the selection policies ranking differently the 
non-cellular access points relative to the 3GPP cellular net 
work, as a function of the type of cellular network or of the 
cellular technology available discriminate 3GPP access net 
works in the selection method between non-cellular access 
networks and cellular access network. 

0016. According to a first embodiment the mobile termi 
nal obtains a plurality of selection rules comprising at least 
one selection rule ranking a cellular access network using the 
first cellular access technology relative to at least one of said 
non-cellular access networks and a selection rule ranking a 
cellular access network using the second cellular access tech 
nology relative to at least one of said non-cellular access 
networks, the method further comprising the selection from 
said selection rules of a selection rule to be applied during 
selection of the access network as a function of the cellular 
access technology of the detected cellular access network. 
0017. This first embodiment is advantageous in that it 
permits differentiation of selection rules, as a function of the 
detected cellular access technology, based on Some of the 
mechanisms already existing in standards and therefore can 
apply to networks operating according to Such standards by 
means of a minimum of modifications. 
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0018. In this first embodiment, it can be advantageous for 
each of the selection rules to comprise a validity indicator 
designating the cellular access technology used by the cellu 
lar access network ranked in said selection rule, the selection 
of the access network being carried out by applying the selec 
tion rule whereof the validity indicator corresponds to the 
access technology used by the detected cellular access net 
work. 

0019. The use of such a validity indicator ensures, from 
the set of selection rules, that a single selection rule applies to 
a given cellular access technology, in this case the one deter 
mined by the mobile terminal for the detected cellular net 
work, and avoids conflicts between selection policies. 
0020. Alternatively, each of said selection rules can com 
prise a validity indicator designating a rate interval for which 
said rule is applicable, and the method further comprises the 
determination by the mobile terminal of a transmission rate 
available by means of the cellular access technology used by 
the detected cellular access network, the selection of the 
access network being carried out by applying the selection 
rule whereofthe rate interval comprises the determined trans 
mission rate. 

0021. It is possible for the mobile terminal to differentiate 
the selection rules to be applied as a function of the transmis 
sion rate available on the detected cellular network, therefore 
indirectly as a function of the cellular access technology of 
this network, but without having to directly determine the 
cellular access technology used by this cellular network, 
which is not necessarily possible or can lead to errors when 
the cellular access technology information diffused over a 
cellular network is not correct. This also takes into account 
the transmission rate really offered by the access technology 
of the detected cellular network. 

0022. Alternatively, in this first embodiment, said selec 
tion rules are ranked according to an order of priority deter 
mined by the selection device, the selection rule with greatest 
priority being used by the mobile terminal when it selects an 
access network from a plurality of detected cellular access 
networks. 

0023. According to a second embodiment, said at least one 
selection rule consists of a single rule of selection ranking, by 
order of priority, all of said access networks. This second 
embodiment, even though further away from the mechanisms 
already existing in the standards, is advantageous in terms of 
simplicity of execution, both on the selection device side and 
the mobile terminal side. 

0024. Other characteristics of the method according to the 
first aspect of the invention are the following, taken singly or 
in combination. 

0025. The order of priority of the access networks ranked 
in said at least one selection rule is a function of the rates 
respectively associated with the access technologies used by 
said access networks. This especially allocates a user the 
access network offering him the best rate of all the access 
networks to which he can have access in his current position. 
0026. The order of priority of the access networks ranked 
in said at least one selection rule is a function of congestion 
information transmitted to the selection device of access net 
works by access points of said access networks. This dynami 
cally updates a set of selection rules so as to modify in real or 
quasi-real time the order of priority of the access networks as 
a function of the availability or any congestion of the different 
access networks. 
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0027. The selection step is conducted after determination 
of a change in cellular access technology used by one of the 
detected cellular networks. It is possible to select another 
access network in case of degradation, or on the contrary 
improvement, of the coverage cellular network at the site 
where the mobile terminal is located. This is particularly 
advantageous when the mobile terminal shifts within the 
same cell and when the cellular access technology varies due 
to this shift, which can make it appropriate to change access 
network to conserve or obtain the best quality connection 
possible. 
0028. The cellular access technologies can belong to the 
following group: 2G, 3G, 4G. Alternatively, the cellular 
access technologies can belong to the following group: 
IS95A, IS95B, EDGE, GPRS, HSDPA, HSPA, HSPA+, 
HSUPA, LTE, UMTS. 
0029. According to a second aspect, the invention pro 
poses a method for assisting selection, by a mobile terminal, 
of an access network to which it can be attached to access a 
communication network, comprising the following steps: 
0030 generation of at least one selection rule of access 
network ranking, according to an order of priority, a plurality 
of access networks comprising a cellular access network 
using a first cellular access technology, a cellular access net 
work using a second cellular access technology and at least 
one non-cellular access network using a wireless non-cellular 
access technology; and 
0031 sending said at least one selection rule to the mobile 
terminal, said at least one selection rule being intended to be 
used by said mobile terminal during selection of an access 
network to which it can be attached. 

0032. According to a third aspect, the invention proposes a 
mobile terminal capable of receiving, originating from a 
selection device of access networks, at least one selection rule 
of access network ranking, according to an order of priority, a 
plurality of access networks comprising a cellular access 
network using a first cellular access technology, a cellular 
access network using a second cellular access technology and 
at least one non-cellular access network using a wireless 
non-cellular access technology, characterized in that it com 
prises a processing module configured to select, from at least 
one wireless non-cellular access network and at least one 
cellular access network detected by said terminal, the highest 
priority access network according to said at least one selec 
tion rule applied as a function of the cellular access technol 
ogy of the detected wireless access network. 
0033 According to a fourth aspect, the invention proposes 
a selection device of access networks, arranged to send at 
least one selection rule to a mobile terminal, said at least one 
selection rule being intended to assist the mobile terminal in 
its selection of an access network to which it can be attached 
to access a communication network, characterized in that it 
comprises a processing module configured to generate said at 
least one selection rule of access network by ranking, accord 
ing to an order of priority, a plurality of access networks 
comprising a cellular access network using a first cellular 
access technology, a cellular access network using a second 
cellular access technology and at least one non-cellular 
access network using a wireless non-cellular access technol 
Ogy. 

0034. According to a fifth aspect, the invention proposes a 
computer program comprising code instructions for execu 
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tion of the steps of a method according to the first aspect of the 
invention, when said computer program is executed by a 
processor. 
0035. According to a sixth aspect, the invention proposes 
a recording medium, readable by a device, in which is 
recorded the computer program according to the fifth aspect 
of the invention. 

PRESENTATION OF FIGURES 

0036. Other characteristics, aims and advantages of the 
invention will emerge from the following description which is 
purely illustrative and non-limiting and which must be con 
sidered with respect to the appended drawings in which: 
0037 FIG. 1 schematically illustrates a communication 
system according to the present invention; 
0038 FIG. 2 illustrates a situation where the mobile ter 
minal UE can execute a method for selecting access networks 
according to an embodiment of the present invention; and 
0039 FIG. 3 illustrates a method for selecting access net 
works according to an embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0040. In relation to FIG. 1, a communication system 
according to the invention is illustrated. 
0041. This system comprises several access points AP, for 
access to access networks 10i of cellular mobile access net 
works (e.g. 2G, 3G or 4G networks) type or of wireless 
non-cellular access networks (e.g. WLAN network, for 
example WiFi or WiMAX) type as well as at least one mobile 
terminal UE. Each access network 10i is illustrated as com 
prising only a single access point Ap, in FIG. 1, purely illus 
tratively and non-limiting. 
0042. In this way, by attaching to one of the access net 
works 10i, when it is under radio coverage of an access point 
AP, of this network 10i and when it attaches to this access 
point, the mobile terminal UE can be connected to a commu 
nication network 30 letting it access for example an IP (Inter 
net Protocol) network of the Internet type, to access different 
services. 

0043. Here “be attached to an access point’ means the fact 
that the mobile terminal UE is located in the coverage area of 
this access point, is authorised to access the access network of 
this access point and has selected this access point to access 
this access network. The mobile terminal UE can either be 
connected to this access point (that is, have a radio channel set 
up with this access point), or be on Standby (without active 
radio communication). The mobile terminal UE is considered 
as being “attached to an access network when it is attached 
to an access point of this access network. 
0044) The different access points AP, ..., AP are either 
access points of a cellular access network, in which case they 
can be typically designated by 3GPP access points' when 
the access network in question is a 3GPP network, or access 
points to a wireless non-cellular network, in which case they 
can be typically designated by “non-3GPP access points' 
when the access network in question is not a 3GPP network. 
With respect to mobile cellular access networks, the access 
points of a 4G access network are equipment called “eNo 
deB', the access points of a 3G access network are equipment 
called “NodeBand the access points of a 2G or GPRS access 
network are base stations “BTS (for “Base Transceiver Sta 
tion'). With respect to wireless non-cellular access networks, 
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the access points of a WiFi network can be “hotspots” and the 
access points of a WiMAX network are WiMAX stations. 
0045. The communication network 30 also comprises a 
selection device 20 for access networks, typically located in 
the centre of this communication network 30, which, on the 
one hand, aids a mobile terminal UE to discover the access 
points of wireless non-cellular access networks to which it 
can be attached and, on the other hand, aids this mobile 
terminal UE to choose between attachment to a wireless 
non-cellular access point and attachment to a cellular access 
network, as a function of a selection policy transmitted by this 
selection device. Such a selection device of access networks 
is typically a device performing the ANDSF function such as 
defined in 3GPP standards, i.e. an ANDSF server according to 
documents TS 23.402 and 23.412. The invention is not lim 
ited to this single entity and can apply to any network having 
physical or logical entities having the same functionalities as 
this ANDSF entity. 
0046 Reference is now made to FIG. 2 which illustrates a 
situation where the mobile terminal UE can perform a selec 
tion method according to an embodiment of the present 
invention. 
0047. In this situation, the communication network 30 is 
accessible via three separate access networks 10 to 10 
shown respectively by the access points AP to AP. Each 
access point AP, (i-1, 2, 3) defines a radio coverage area Z, 
(i=1,2,3) in which the mobile terminal UE can be connected 
to this access point, and be attached to the corresponding 
access network 10,. These areas Z, which can be covered as 
illustrated, when the mobile terminal UE is in such a coverage 
area it is compelled to choose the access point network (wire 
less non-cellular or cellular) to which it can be attached, and 
therefore the access network letting it access the communi 
cation network 30, according to a selection method described 
hereinbelow. 
0048. In the following, cellular access technology means: 

0049. Either access technology corresponding to the 
generation of cellular network in question, if at a first, 
wider, selection level. The following access technolo 
gies are distinguished: 
0050 a 2G cellular network, 
0051 a 3G cellular network, 
0052 a 4G cellular network or 
0053 a CDMA network. 

0054) Or access technologies corresponding to a sub 
category of transmission technology used in the above 
mentioned cellular networks, if at a second, finer, selec 
tion level. The following access technologies are 
distinguished: 
0.055 For CDMA, IS95A, IS95B technologies: 
0056. For a 2G network, GPRS, EDGE technologies: 
0057 For a 3G network, UMTS, HSDPA, HSUPA, 
HSPA, HSPA+ technologies; and 

0058. For a 4G network, LTE, LTE-Advanced tech 
nologies. 

0059 Finally, wireless non-cellular access network means 
a Wi-Fi or WiMAX network. 
0060. The method for selecting an access network can 
typically be initiated while the mobile terminal UE is already 
attached to an access point AP of a first access network 10 
(the mobile terminal UE which can be in the process of or on 
the point of accessing a certain type of service), and another 
access network is also detected by the mobile terminal UE, 
offering a connection alternative to this terminal. 



US 2016/O1571 70 A1 

0061. In such a case, the mobile terminal UE can want to 
select a new access network by applying the selection method 
hereinbelow, for example to benefit from a rate higher than 
the rate accessible via the access point AP or, when degra 
dation of the connection already set up with the access point 
AP is detected, to be able optionally to be attached to an 
access point AP of the other access network detected to 
maintain good connection quality. 
0062 Alternatively, the method for selecting an access 
network can be initiated while the mobile terminal UE is not 
yet attached to an access network, but it detects that at least 
two separate access networks are within reach, which can be 
the case of powering the mobile terminal by its user. In Such 
a case the mobile terminal UE can apply the selection method 
hereinbelow to directly select the access network to be 
attached to. 
0063 Reference is now made to FIG. 3 which illustrates a 
method for selecting an access point of a communication 
network according to an embodiment of the present inven 
tion. 
0064. In a first prior step S1, the mobile terminal UE 
obtains from the selection device of access networks 20 one 
or more selection rules Ri (alternatively called “selection 
policies’) which will let it then perform selection of an access 
network, when it has the chance to do this. 
0065. This set of selection rules, comprising one or more 
selection rule(s), ranks according to an order of priority 
defined by the selection device 20 one or more cellular access 
networks using separate cellular technologies, as well as one 
or more wireless non-cellular access networks. In other 
terms, this set of selection rules proposes prioritised ranking 
relating, on the cellular network side, to at least two different 
access technologies and, on the wireless non-cellular net 
works side, to one or more wireless non-cellular networks. 
0066. The order of priority used by the selection device 20 
to rank access networks in the set of selection rules can be a 
function of rates respectively associated with access tech 
nologies used by these access networks. The selection device 
20 can utilise values of rate fixed in 3GPP standards, which 
generates a set of relatively static selection rules. According 
to another more dynamic alternative the rates of utilisable 
different access technologies are measured and the selection 
device 20 uses these measurements to prioritise the access 
networks in the set of selection rules. 
0067. As a complement to this prioritisation policy of 
access networks according to rates associated with the differ 
ent access technologies, the selection device 20 can define the 
order of priority as a function of congestion information 
which can be raised by different access points of the access 
networks, and dynamically update this set of selection rules to 
modify in time or quasi-real real the order of priority of the 
access networks as a function of the availability or any con 
gestion of the different access networks. In this case, the 
different selection rules are transmitted to the mobile terminal 
UE after such updating so that this terminal UE has selection 
rules corresponding to the status of the access networks. 
0068. This set of selection rules can take the form of a file, 
for example in Xml format, generated by the selection device 
20 before being transmitted to the mobile terminal UE and 
using a syntax similar to the syntax defined in the specifica 
tion 3GPP TS 24.312. 
0069. On completion of this prior step, the mobile terminal 
UE has one or more differentiated selection policies accord 
ing to a cellular access technology of a cellular access net 
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work, these policies no longer based solely on the location of 
the terminal UE in the network, as can be done currently with 
ANDSF. With such a set of selection rules the mobile terminal 
UE is capable of prioritising the cellular networks differently 
relative to the wireless non-cellular networks, as a function of 
the cellular access technology used by the cellular network(s) 
and which it can access in its current position. 
0070 The mobile terminal UE then monitors the access 
networks to which it can be attached in its current position, i.e. 
the access networks under the coverage of which it now is, to 
detect whether it has a choice of access network at its dispo 
sition. Detection of the access networks to which the terminal 
can be attached is executed by the terminal itself according to 
known techniques which will not be described here. 
(0071. When the mobile terminal UE detects (step S2) at 
the same time one (or more) wireless non-cellular access 
network and one (or more) cellular access network to which it 
can be attached (i.e. in the coverage of which it now is in its 
current position), it determines (step S3) for each detected 
cellular access network the cellular access technology which 
it can use to be attached to an access point of this cellular 
network. 

0072 This determination step S3 can in particular be per 
formed after detection of a new cellular access network to 
which the mobile terminal UE is not already attached or after 
detection of a cellular access network with which the mobile 
terminal has no set active connection (e.g. the mobile terminal 
being on standby). With respect to a detected cellular access 
network with which the mobile terminal already has an active 
connection, this determination step S3 can be optional. 
0073. To execute this determination, the mobile terminal 
UE can be based on the information of cellular access tech 
nology inserted into the SIB field of signalling messages 
diffused by this network. As this type of information can 
however not be completely reliable, an advantageous alterna 
tive consists of the mobile terminal UE determining this cel 
lular access technology by initiating set-up of a connection 
with the detected cellular network, for example by means an 
RRC connection. The detected cellular network then returns 
to the mobile terminal UE an information message containing 
an indicator of the cellular access technology utilisable to 
connect with it. The mobile terminal UE can store this indi 
cation in a cache memory to be used later in the selection 
process without necessarily continuing the connection pro 
cess to the detected cellular network. 

0074 The mobile terminal UE can also perform this deter 
mination autonomously. For example, when the mobile ter 
minal UE is initially near the centre of a 3G cell to which it is 
attached, which it can determine by means of measuring the 
power of the received radio signal exceeding a certain thresh 
old, it can determine that it can utilise the access technology 
HSPA+ in this cell. On the contrary, it can determine being at 
the edge of this cell when it measures a radio signal power 
received below a certain threshold. In this case, it can deter 
mine that it can use only the access technology UMTS in this 
cell. 

0075. Once the technology(ies) of the detected cellular 
access network(s) is determined, the mobile terminal UE 
selects (step S4) from the different detected access networks, 
the access network to be attached to, by means of the set of 
selection rules received, by choosing from the detected net 
works the highest-priority network according to this set of 
rules given the cellular access technology of the detected 
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cellular access network(s). In other terms, this set of selection 
rules applies a different selection order as a function of this 
cellular access technology. 
0076. This selection step S4 can be performed whenever 
detection step S2 of access networks reveals a new available 
access network, whether cellular or wireless non-cellular, for 
attachment of the mobile terminal UE. 

0077. This selection step S4 can also be performed as soon 
as the mobile terminal UE determines a change in cellular 
access technology for a detected cellular access network. In 
this way, when the mobile terminal UE is connected to a 3G 
access point by means of the HSPA+ access technology and 
detects a replacement of this technology by the UMTS access 
technology (e.g. during degradation of the existing connec 
tion or shift of the terminal towards the edge of the cell), or 
vice versa when the mobile terminal UE is connected to a 3G 
access point by means of the UMTS access technology and 
detects a replacement of this access technology by the HSPA+ 
technology (e.g. during improvement of the existing connec 
tion or shift of the terminal towards the centre of the cell), it 
can trigger the selection procedure to optionally select 
another access network. 

0078. When the selected access network proves to be the 
access network to which the mobile terminal UE is already 
attached, this attachment is simply retained without modifi 
cation. By comparison, if the selected access network is a new 
access network, different to the access network to which the 
mobile terminal UE is already attached, the mobile terminal 
UE attaches (step S5) to this new access network by selecting 
an access point of this selected network to which it can be 
attached. It can also interrupt its attachment with the former 
access network. The application of this selection rule accord 
ing to the method defined in the specification 3GPP TS 
24.312 compels the mobile terminal UE to choose in its 
environment an access point of the access network selected in 
terms of service quality. 
0079. In a first embodiment, the set of selection rules 
recovered by the mobile terminal UE from the selection 
device 20 consists of a single selection rule. This selection 
rule then ranks relative to each other: 

0080. At least one cellular access network using a first 
cellular access technology and a cellular access network 
(which can be the same as the previous) using a second 
cellular access technology, different to the first technol 
ogy, and 

0081 one or more wireless non-cellular access net 
works (typically several wifi networks offering different 
levels of security and/or of rate). 

0082. By way of example, this global rule can rank access 
networks according to the following order of priority, 
decreasing as a function of the rate offered by the access 
technologies used by these access networks: 

I0084) “4G” designates any latest-generation cellular 
access network offering the mobile terminal UE the 
possibility of using access technology 4G (e.g. LTE, 
LTE-advanced) 

I0085 “3G+” designates any third-generation cellular 
access network offering the mobile terminal UE the 
possibility of using advanced 3G access technology 
relative to basic 3G access technology (e.g. HSPA or 
HSDPA) 
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I0086) “3G” designates any third-generation cellular 
access network offering the mobile terminal UE the 
possibility of using basic 3G access technology (e.g. 
UMTS, Rel-99) 

0.087 “2G” designates any second-generation cellular 
access network offering the mobile terminal UE the 
possibility of using 2G access technology (e.g. GPRS, 
EDGE). 

0088. “Wifi1 designates a first wireless non-cellular 
access network of wifi type offering a transmission rate 
(in descending and/or ascending order) lower than the 
rate obtained with 4G access technology, but greater 
than the rate obtained with advanced 3G access tech 
nologies. 

0089 “Wifi2” designates a second wireless non-cellu 
lar access network of wifi type offering a transmission 
rate (in descending and/or ascending order) lower than 
the rate obtained with advanced 3G access technologies, 
but greater than the rate obtained with basic 3G access 
technologies. 

0090 “Wifi3 designates a third wireless non-cellular 
access network of wifi type offering a transmission rate 
(in descending and/or ascending order) lower than the 
rate obtained with basic 3G access technologies, but 
greater than the rate obtained with 2G access technolo 
gies. 

0091. This first embodiment is especially and advanta 
geously applicable when the mobile terminal UE has the 
faculty to select from several cellular access technologies, 
and therefore the cellular access technology is not imposed on 
it by the radio access networks (RANs). In this case, the 
selection device 20 can be located in an entity of the access 
network(s) to which this terminal can be attached. This first 
embodiment however applies also in the usual case in point 
where a single cellular access technology is imposed by radio 
access networks (RANs) on the terminal UE. In this case, 
with each detected change of cellular access technology, the 
mobile terminal UE can reapply the selection rule to option 
ally select a new access network which would become prior 
ity due to the change in cellular access technology. 
0092. In another embodiment, the set of selection rules 
sent by the selection device 20 comprises several selection 
rules, each applicable as a function of the cellular access 
technology with which the mobile terminal UE can be 
attached to a cellular network it detects. Each of these rules 
ranks a single set of cellular access networks using one or 
more cellular access technologies, relative to one or more 
wireless non-cellular access networks, according to an order 
of priority defined by the selection device 20. 
0093. In this other embodiment, it is advantageous that no 
cellular access technology is concerned by two separate 
selection rules to ensure that, from the set of selection rules, a 
single selection rule applies to a given cellular access tech 
nology. 
0094. To implement such a condition, one (or even more) 
validity indicator can be inserted into each selection rule, 
each validity indicator designating a separate cellular access 
technology for which the selection rule applies, when it con 
tains this indicator. Such a validity indicator can be inserted 
into an existing field of a selection rule transmitted by an 
ANDSF entity, this field conditioning application of the rule 
according to a location criterion, typically in the "Validit 
y Area” field such as defined in the normative document TS 
24.312. 
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0095. When the different cellular access technologies 
known at this stage are considered, these validity indicators 
can take the following forms: 
0096 “NETWORK TYPE 2G”: indicates that the selec 
tion rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 
cellular access network 2G, using any 2G access technology; 
0097. “NETWORK TYPE 3G”: indicates that the selec 
tion rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network, using any 3G access technology; 
0.098 “NETWORK TYPE 4G”: indicates that the selec 
tion rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 4G 
cellular access network, using any 4G access technology. 
0099 “NETWORK TYPE GPRS’: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 2G 
cellular access network by using the GPRS access technol 
Ogy. 
0100 “NETWORK TYPE EDGE: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 2G 
cellular access network by using the EDGE access technol 
Ogy. 
01.01 “NETWORK TYPE UMTS”: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network by using the UMTS access technol 
Ogy. 
0102 “NETWORK TYPE HSDPA: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network by using the HSDPA access technol 
Ogy. 
(0103 “NETWORK TYPE HSUPA': indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network by using the HSUPA access technol 
Ogy. 
0104 “NETWORK TYPE HSPA: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network by using the HSPA access technol 
Ogy. 
0105. “NETWORK TYPE HSPAP': indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 3G 
cellular access network by using the HSPA+ access technol 
Ogy. 
01.06 “NETWORK TYPE LTE: indicates that the 
selection rule containing this indicator is valid whenever the 
mobile terminal UE can be attached to an access point of a 4G 
cellular access network by using the LTE access technology. 
0107. By way of example, the following set of selection 
rules can be utilised: 
0108. Selection Rule 1: 
0109. When the mobile terminal UE can be attached to a 
4G access point or to a 3G access point by using the cellular 
access technology HSPA+, the access networks of type Wi-Fi 
private have priority level 1 (because they are supposed to 
offer a better rate than that of 3GPP access networks), the 
cellular access networks have priority level 2 (for 4G or 
HSPA+ cellular access technologies selected at the level of 
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the RAN), and the other Wi-Fi access networks have priority 
level 3 (because they are supposed to offer rates lower than 
those of the cellular access network. The applicability of this 
priority rule 1 can be conditioned by inserting the abovemen 
tioned indicators “NETWORK TYPE HSPAP' and “NET 
WORK TYPE 4G. 
0110 Selection Rule 2: 
0111. When the mobile terminal UE can be attached to a 
3G access point by using HSPA or HSDPA cellular access 
technologies, the access networks of private Wi-Fi or operator 
Wi-Fi type have priority level 1 (because they are supposed to 
offer a better rate than the HSPA technology), the cellular 
access networks have priority level 2 (for HSPA or HSPDA 
cellular access technologies selected at the level of the RAN), 
and community Wi-Fi access networks have priority level 3 
(because they are supposed to offer rates lower than those of 
HSDPA technology). The applicability of this priority rule 2 
can be conditioned by inserting the abovementioned indica 
tors “NETWORK TYPE HSPA and “NETWORK 
TYPE HSDPA. 
0112 Selection Rule 3: 
0113. When the mobile terminal UE can be attached to a 
2G access point or to a 2G access point by using the UMTS 
cellular access technology, all the Wi-Fi access networks have 
priority level 1 (because they are supposed to offer a better 
rate than that of the UMTS technology) and the 3GPP access 
networks have priority level 2 (for 2G and UMTS cellular 
access technologies selected at the level of the RAN). The 
applicability of this priority rule 3 can be conditioned by 
inserting the abovementioned “NETWORK TYPE UMTS” 
and “NETWORK TYPE 2G indicators. 
0114. In this way, during a third selection step S4, the 
mobile terminal UE determines for each of the selection rules 
received if it is applicable with respect to the cellular access 
technology determined in step S3, a selection rule being 
considered as being applicable if it relates to the cellular 
access technology used by a detected cellular network, which 
is determined by verifying if the validity indicator designat 
ing Such a cellular access technology is inserted in this rule. 
0.115. At this stage, to the extent where a single cellular 
access technology is determined and each cellular access 
technology can be concerned by a single selection rule only, 
a single selection rule is determined as being applicable from 
the different rules received and it is this selection rule which 
is used by the mobile terminal UE to decide on the access 
network to which it can be attached. 

0116. In this way, by reprising the previous example, when 
the mobile terminal UE is under coverage of a single 3G 
cellular network and the latter proposes the best 3G cellular 
access technology possible (i.e. HSPA+), it is the selection 
rule 1 which applies automatically, simply because the 
HSPA+ access technology is proposed as priority to the 
mobile terminal UE by the 3G access network. 
0117. When it is no longer possible to use the HSPA+ 
technology (for example when the mobile terminal UE enters 
a building but remains under coverage of the 3G network) and 
when the 3G network proposes that the terminal UE uses the 
HSPA cellular access technology instead, the selection rule 2 
becomes the rule to be applied by the mobile terminal UE, 
which can cause attachment of the terminal UE to an operator 
Wifi network (if the terminal UE detects that it is under 
coverage of such a network) which was not preferred with the 
selection rule 1 previously applied. 
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0118. The set of selection rules transmitted by the selec 
tion device 20 can be written in the form of an Xml file as 
follows: 

<Policy> 
<RulePriority -1</RulePriority> 
<Prioritized Access.> 

<AccessTechnology >3</AccessTechnology > 
<AccessId-operator1<AccessId 
<AccessNetworkPriority>1<AccessNetworkPriority> 

<Prioritized Access.> 
<Prioritized Access.> 

<AccessTechnology >3</AccessTechnology > 
<AccessId-operator2<AccessId 
<AccessNetworkPriority>2<AccessNetworkPriority> 

<Prioritized Access.> 
<Prioritized Access.> 

<AccessTechnology >1s/AccessTechnology > 
<AccessNetworkPriority>3<AccessNetworkPriority> 

<Prioritized Access.> 
<Validity Area 

<N3GPP Location> 
<PLMN-XXX-3. PLMN> 
<LAC>01<LAC> 
<GERAN CI c-01</GERAN CI> 

<N3GPP Location> 
<Validity Area 

<PLMN>XXX-3. PLMN> 
</Policy> 
<Policy> 

<RulePriority -1</RulePriority> 
<Prioritized Access.> 

<AccessTechnology >3</AccessTechnology > 
<AccessId-operator1<AccessId 
<AccessNetworkPriority>1<AccessNetworkPriority> 

<Prioritized Access.> 
<Prioritized Access.> 

<AccessTechnology >1s/AccessTechnology > 
<AccessNetworkPriority>2<AccessNetworkPriority> 

<Prioritized Access.> 
<Prioritized Access.> 

<AccessTechnology >3</AccessTechnology > 
<AccessId operator1<AccessId 
<AccessNetworkPriority>3<AccessNetworkPriority> 

<Prioritized Access.> 
<Validity Area 

<N3GPP Location> 
<PLMN-XXX-3. PLMN> 
<LAC>01<LAC> 
<UTRAN CI c-O2</UTRAN CI c 

<N3GPP Location> 
<Validity Area 
<PLMN-XXX-3APLMN> 

</Policy> 
<Policy> 

<RulePriority -1</RulePriority> 
<Prioritized Access.> 

<AccessTechnology >1s/AccessTechnology > 
<AccessNetworkPriority>1<AccessNetworkPriority> 

<Prioritized Access.> 
<Prioritized Access.> 

<AccessTechnology >3</AccessTechnology > 
<AccessNetworkPriority>2<AccessNetworkPriority> 

<Prioritized Access.> 
<Validity Area 

<N3GPP Location> 
<PLMN-XXX-3. PLMN> 
<TAC>01<ALAC> 
<EUTRAN CI c-O2</EUTRAN CI c 

<N3GPP Location> 
<Validity Area 
<PLMN-XXX-3APLMN> 

</Policy> 

0119. In this file, the first rule applies to 2G access tech 
nologies and gives priority to a first wifi network (operator 1) 
relative to a second wifi network (operator 2), itself priority 
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over 2G networks. The second rule applies to 3G technologies 
and gives priority to a first wifi network (operator 1) relative 
to 3G technologies, themselves priority relative to a second 
wifi network (operator 2). The third rule applies to 4G tech 
nologies and gives priority to the latter over any wifi network, 
independently of their operator. The condition of applicabil 
ity of each rule is determined by means of the validity indi 
cators <GERAN CID-01</GERAN CID, <UTRAN 
CD02</UTRAN CD and <EUTRAN CD02</EUTRAN 
CI>. 

0.120. As a variant, instead of inserting into the selection 
rules a validity indicator designating directly the cellular 
access technology conditioning application of the rule, it is 
possible to insert a validity indicator designating a rate inter 
val for which said rule is applicable, which indirectly allows 
conditioning of the rule relative to a given access technology 
without having to directly determine this access technology, 
since cellular access technologies offer rates separate to each 
other. This also takes into account the real transmission rate. 
By way of example, an H+ network which, at any given 
moment, offers just a rate of 1 Mb/s can be deprioritised 
relative to a Wi-Fi network. 

I0121. In such a variant, the method further comprises 
determination by the mobile terminal of a transmission rate 
available by means of the cellular access technology used by 
the detected cellular access network. Once this rate is deter 
mined, selection of the access network is done by applying 
the selection rule whereof the rate interval comprises the 
determined transmission rate, in other terms the selection rule 
applicable for this transmission rate. 
0.122 This conditions the selection rules as a function of 
the rate really offered by the available cellular access net 
work, in the current position of the mobile terminal, and at 
any given instant, and therefore takes into account the case 
where this rate is significantly lower than the theoretical rate 
of the technology used. 
(0123. This also conditions the selection rules even when 
the available information on the cellular access technology, in 
the current position of the mobile terminal, is not accessible, 
for example because the selection logic is conducted in an 
application which has no access to information relative to the 
radio layer of the terminal. 
0.124. It is possible to envisage another case in point where 
the mobile terminal UE detects in its current position several 
cellular access networks proposing several separate cellular 
access technologies which it can select. In Such a case in point 
several selection rules can be applicable. 
0.125 To resolve this conflict of rules, the selection rules 
can be advantageously ranked by order of priority. In this way, 
when several selection rules are determined as being appli 
cable simultaneously, the mobile terminal UE selects from 
these applicable rules the selection rule to be applied, which 
typically proves to be the highest-priority selection rule of the 
applicable rules sent by the selection device 20. The priority 
level of a selection rule can be indicated by a “RulePriority” 
field inserted into each selection rule, as defined in the speci 
fication 3GPP TS 24.312 and illustrated by the abovemen 
tioned Xml file. 

0.126 Once the selection rule to be applied is determined, 
the mobile terminal UE utilises this rule to choose the access 
network to which it can be attached, by selecting the highest 
priority access network according to this selection rule from 
the detected access networks. 
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0127. In this way, by repeating the previous example and 
given the selection rule 1 is priority relative to the selection 
rule 2 itself priority relative to the selection rule 3, when the 
mobile terminal UE is under coverage of a 4G network, a 2G 
network and a Wifi community network, selection rules 1 and 
3 are applicable, and it is selection rule 1 which applies as a 
priority of these rules, resulting in selection of the 4G network 
for attachment of the terminal UE. When, after being shifted 
for example, the mobile terminal UE ceases to detect the 4G 
network but continues to be in the coverage of the 2G network 
and of the Wifi community network, selection rule 3 becomes 
applicable, resulting in selection of the Wifi community net 
work for attachment of the terminal UE. 
0128. The invention is not limited to the selection method 
described previously, but also relates to a mobile terminal UE 
and a selection device 20 arranged to send at least one selec 
tion rule to a mobile terminal UE, said at least one selection 
rule being intended to assist the mobile terminal in its selec 
tion of an access network to which it can be attached to access 
a communication network 30. 
0129. The selection device 20 comprises especially, apart 
from an interface network, a processing module configured to 
generate said at least one selection rule of access network by 
ranking, according to an order of priority, a plurality of access 
networks comprising a cellular access network using a first 
cellular access technology, a cellular access network using a 
second cellular access technology and at least one non-cellu 
lar access network using a wireless non-cellular access tech 
nology. 
0130. The mobile terminal UE is capable of receiving, 
originating from a selection device 20 of access networks, at 
least one selection rule of access network ranking, according 
to an order of priority, a plurality of access networks com 
prising a cellular access network using a first cellular access 
technology, a cellular access network using a second cellular 
access technology and at least one non-cellular access net 
work using a wireless non-cellular access technology. 
0131 The mobile terminal UE comprises especially, apart 
from a first radio interface and a second radio interface, a 
processing module configured to select from at least one 
wireless non-cellular access network and at least one detected 
cellular access network by said terminal the highest-priority 
access network according to said at least one selection rule 
applied as a function of the cellular access technology of the 
detected wireless access network. 
0132) The terms “modules' can correspond in this docu 
ment both to a software component and to a hardware com 
ponent capable of executing a function or a set of functions 
according what is described previously for the relevant mod 
ule. 
0133) A software component corresponds to one or more 
computer programs, one or more Sub-programs of a program, 
or more generally to any element of a program or software. 
Such a software component is stored in memory, then loaded 
and executed by a data processor of a physical entity and is 
likely to access the hardware resources of this physical entity 
(memories, recording media, communication buses, inter 
faces). 
0134. In the same way, a hardware component corre 
sponds to any element of hardware. It can be a programmable 
hardware component or not with or without integrated pro 
cessor for execution of software. It can be for example an 
integrated circuit, Smart card, electronic card for execution of 
firmware, etc. 
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I0135) In a particular embodiment, the abovementioned 
processing modules are arranged to execute the methods 
described previously, on the selection device 20 side and 
mobile terminal side. These are preferably software modules 
comprising Software instructions to have the steps of the 
methods described previously executed. The invention there 
fore also relates to: 

0.136 a computer program, for selection of an access 
network, comprising code instructions for controlling 
execution of the steps taken on the mobile terminal UE 
side in the method for selecting an access network 
described previously; 

0.137 a recording medium, readable by a mobile termi 
nal, on which this program is recorded for selection of an 
access network; 

0.138 a computer program, for assistance with the 
Selection of an access network, comprising code instruc 
tions for controlling the execution of steps taken on the 
selection device 20 side in the method for selecting an 
access network described previously. 

0.139 a recording medium, readable by a selection 
device, on which this program is recorded for the assis 
tance with the selection of an access network. 

0140. These software modules can be stored in or trans 
mitted via a data medium which can be a hardware storage 
medium (for example a CD-ROM, a USB drive, a memory 
cardora hard drive), or elsea transmission medium Such as an 
electric, optic or radio signal, or even a telecommunication 
network. 

1. A method for selecting an access network via a mobile 
terminal, the method comprising: 

obtaining, originating from a selection device of access 
networks, at least one selection rule of access networks 
ranking, according to an order of priority, a plurality of 
access networks comprising a cellular access network 
using a first cellular access technology, a cellular access 
network using a second cellular access technology and 
at least one non-cellular access network; 

detecting at least one wireless non-cellular access network 
and at least one cellular access network to which the 
mobile terminal can be attached; and 

selecting the highest-priority access network, from the 
detected access networks, according to said at least one 
Selection rule applied as a function of the cellular access 
technology of the detected cellular access network. 

2. The method according to claim 1, wherein the mobile 
terminal obtains a plurality of selection rules comprising at 
least one selection rule ranking a cellular access network 
using the first cellular access technology relative to at least 
one of said non-cellular access networks and a selection rule 
ranking a cellular access network using the second cellular 
access technology relative to at least one of said non-cellular 
access networks, the method further comprising the selection, 
from said selection rules, of a selection rule to be applied 
during selection of the access network as a function of the 
cellular access technology of the detected cellular access 
network. 

3. The method according to claim 2, wherein each of said 
selection rules comprises a validity indicator designating the 
cellular access technology used by the cellular access net 
work ranked in said selection rule, the selection of the access 
network being carried out by applying the selection rule 
whereof the validity indicator corresponds to the access tech 
nology used by the detected cellular access network. 
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4. The method according to claim 2, wherein each of said 
selection rules comprises a validity indicator designating a 
rate interval for which said rule is applicable, the method 
further comprising determination by the mobile terminal of a 
transmission rate available by means of the cellular access 
technology used by the detected cellular access network, the 
selection of the access network being carried out by applying 
the rule selection whereof the rate interval comprises the 
determined transmission rate. 

5. The method according to claim 2, wherein said selection 
rules are ranked according to an order of priority determined 
by the selection device, the highest-priority selection rule 
being used by the mobile terminal when it selects an access 
network from a plurality of detected cellular access networks. 

6. The method according to claim 1, wherein said at least 
one selection rule consists of a single rule of selection rank 
ing, by order of priority, all of said access networks. 

7. The method according to claim 1, wherein the order of 
priority of the access networks ranked in said at least one 
selection rule is a function of the rates respectively associated 
with the access technologies used by said access networks. 

8. The method according to claim 1, wherein the order of 
priority of the access networks ranked in said at least one 
selection rule is a function of congestion information trans 
mitted to the selection device of access networks by access 
points of said access networks. 

9. The method according to claim 1, wherein the selection 
process is conducted after determination of a change in cel 
lular access technology used by one of the detected cellular 
networks. 

10. The method according to claim 1 wherein the cellular 
access technologies are one of the following: 2G (GERAN), 
3G (UTRAN) and 4G (E-UTRAN). 

11. The method according to claim 1, wherein the cellular 
access technologies are one of the following: IS95A, IS95B, 
EDGE, GPRS, HSDPA, HSPA, HSPA+, HSUPA, LTE and 
UMTS. 

12. A method for assisting selection, by a mobile terminal, 
of an access network to be used to access a communication 
network, comprising: 

generating at least one selection rule of access network 
ranking, according to an order of priority, a plurality of 
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access networks comprising a cellular access network 
using a first cellular access technology, a cellular access 
network using a second cellular access technology and 
at least one non-cellular access network using a wireless 
non-cellular access technology; and 

sending said at least one selection rule to the mobile ter 
minal, said at least one selection rule being used by said 
mobile terminal during selection of an access network to 
which it can be attached. 

13. A mobile terminal capable of receiving, originating 
from a selection device of access networks, at least one selec 
tion rule of access network ranking, according to an order of 
priority, a plurality of access networks comprising a cellular 
access network using a first cellular access technology, a 
cellular access network using a second cellular access tech 
nology and at least one non-cellular access network using a 
wireless non-cellular access technology, wherein said mobile 
terminal comprises a processing module configured to select, 
from at least one wireless non-cellular access network and at 
least one cellular access network detected by said mobile 
terminal, the highest-priority access network according to 
said at least one selection rule applied as a function of the 
cellular access technology of the detected wireless access 
network. 

14. A device for selecting access networks, arranged to 
send at least one selection rule to a mobile terminal, said at 
least one selection rule being configured to assist the mobile 
terminal in its selection of an access network to which it can 
be attached to access a communication network, wherein said 
device comprises a processing module configured to generate 
said at least one selection rule of access network by ranking, 
according to an order of priority, a plurality of access net 
works comprising a cellular access network using a first cel 
lular access technology, a cellular access network using a 
second cellular access technology and at least one non-cellu 
lar access network using a wireless non-cellular access tech 
nology. 

15. A non-transitory computer readable medium having 
stored thereon instructions for performing the method 
according to claim 1, when said instructions are executed by 
a processor. 


